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Status of DFEA2 test at FNAL

Currently we have three types of setup for
DFEA2 board test at Fermilab.

* DFEA2 Stand Alone Test (DSAT)

* DFEAZ2 Test stand

* DO Platform Test
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DSAT setup

The setup consists of :

* Linux PC, connected to DSAT through the
Parallel Port.

* DSAT board, connected to single DFEA2
board through the LVDS cables.

* Power supplies for DSAT board and
DFEAZ2 single board (3.3V, 5V, and 48V).

* DFEAZ2 crate
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DSAT setup

From the beginning of June 2005 the copy of DSAT was setting
up at Fermilab and located on DAB3.
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Power
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DFEAZ2 single board in crate
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2 Receivers
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DSAT backplane

LED on backplane
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DSAT and DFEAZ2 board

|

Top and bottom __
firmwares: N3

(U7,U8, U9, U10) & ) i
Xilinx chips: R
XC2V6000

N U6 firmware

JTAG input. New version of
uébvc.mcs downloaded (U6

firmware) on all the boards.
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Results of the link test

Random link test was done at Fermilab for 49 boards.
Number of cycling 2000. Each cycling generates 73
random events. About 2.5 hours/board.

* 46 boards passed the test with zero errors.

* 1 board had powered problem. sent back
- 2 boards initialization problem. to BU.

* Of 46 boards 33 have new transmitters mounted
on them. The boards passed the test again after the
transmitters were mounted.

* New U6 firmware downloaded on all boards
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Test stand -

The test stand functionality:
Load vector into the input buffers,
send them through the design and
capture the output.

2 power supplies

DFEC2 controller ©

Powered-on 40 boards on test
stand in 2 crates.
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5000 real events were used (Dumpster program,
on dOol10) from platform for detail bit to bit
comparison.

Number of events is limited only due to big size
of output text file. 1Kevent -> 1.6 MB

Incapture program (Jamieson-linux PC) reads
the output file of Dumpster in ASCII formaf,
extracts the 8 links input test vector from the
file and use as an Input vector for DFEA2 on
test stand.
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Comparison using the test vector

The Comp2fileTestVector code was developed
for bit to bit comparison of two files containing
DFEA2 output buffer information.

Input files can be real data or simulated data.

In this analysis I used the real data from the
platform and test stand.
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#++ DFERZ

Dumpster output format
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* read the information of
input files, identify the
corresponding event number
from both files

* make the loop inside
the event

* identify the information:
L1 output to CTOC

L2 CPS output to CTOC
_1 output to Muon

112



parison using the test vector

What does the Comp2fileTestVector? (II)

1 of 1

* make the loop by time slices

for each output and compare
bit to bit.

* if there is a difference

then unpack the information
transfer protocols.

1.1 DFEA to CTOC

Frame BoR HP Third Byte Second Byte First Byte

27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 OO
Eiif 1 fa]afuel p/m | oot for]FxJoJofo] o] o |RATSCFI/CPSax
ZJoloJofu] xper+tc | xpric oo xer+1c | xpr-ic Jolof xer+nc | xpi-nc | 0] o)
cijofoJofue] Her+ic | HPTAC Jofof Her+Tc | HPT-TC | O] o] HeT+NC | HPT-NC [ 0] O

itJoJoJolwe] merac | meric Jolof mererc | meroic Jofof merene | mprnc | #psc |
JojJoJofw] wrec | tprac Jofo] wrerc | teric JoJo] werenc | tpTnc J o] o]
o JoJoJolw] sumassieri  Jolof " oets |  ISDLATEDTRACKTS |
fiijoJoJofofvelw|ve]vefve]|ver|ve[vp]ve|ve|ve]ve[ve]|ve|ve|vplve]ve|ve]vp[ve|ve[ve]vp]
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Comparison using the test vector
What does the Comp2fileTestVector? (III)

* report differences: event number, L1/2
output, bot or top sector, time slice and unpack
data for both files.

» finally count errors for unpacked data
and make summary table.
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'DFEA2 1O buffer information

Example
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Results of comparison

Several corrections were done in analysis mainly due
to the absence of corresponding data on test stand, in
particular:

* furn number (for CFT and CPS)

» crossing number (for CFT and CPS)

* Relative address of a trigger sector within the
octant (TSL-1, bits: 08-11)

» Isolated track in trigger sector (TSL-6, CTOC)
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Main corrections

1.1 DFEA to CTOC

Frame BoR HP Third Byte Second Byte First Byte

27 26 25 24 23 22 21 20 19 18 17 16 15 14 12 12 11 IGE‘SEQD?D_EIJSD-}I]HDEDII]I]
gl 1 1 ]1]ue] p/M | oot JcREFXPNO] 0] 0] 0] 04RATSCFT/CPSaxll ICTT/PS DATA TYPE
F2 IIIIEIIIIIIEI-.-IIIIIIIIIIIIIII
i Jo|ofofHup] HeT+ic | HPTHC | O] o] HPT+7C | HPT-TC [0 | 0] HPT+NC | HPT-NC | O | O
i JoloJo|we] mpryic | mpiic [o| o] meretc | mpTtc [o | o] mpr+nc | mpTNC | #PSC |
i JoloJofwe] wprvic | wptic [o]o] wer+tc | ipr-ic o fo] ierenc | wptne [0 ] 0
ioJolofofwe] sumasgerl  Joflo] 00 ots 0 0 | ¢
ggaiddolojJofofw|velv|vefve|ve[ve|ve|ve|ve[vplve|vp|velve|velve|ve[velvp|ve|ve[ve|vp]

2.1 DFEA to CTOC, L2CFT Data (identical to DFEA to STOV/S5T5X)

Frame BoR HP Third Byte Second Byte First Byte
2 26 25 X4 23 22 21 20 19 18 17 16 15 14 13 12 11 10 09 08 07 D6 05 04 032 02 01 00O
Fid 1]1]1|ue) p/M | ocT | #0BIVP | #0BIMSB | #0B1LSB [#OBIHP| LICTT/PSDATATYPE| L1/12 |
JojoJofuwe] 002020020 @MTURNNUMBER = | @B CROSSING NUMBER .|
iciif o (o] o|up] RAPSCCPSax = ---ﬂib
“

sigjofofojojvwlwvw]ve]ve[vw]vp|ve|vwp|vp[vp|vpve[vp]vp|velvp|ve[ve]vpve{ve|ve]vp]

2.2 DFEA to CTOC, L2CPSax Data

Frame BoR HP Third Byte Second Byte First Byte

2¥ 26 25 M4 23 22 21 20 19 18 17 16 15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 OO
i1l afalwe] P | oCT | #0BIVP |
oJojloflofnwey 00 TURNNUMBER 0000 | = CROSSINGNUMBER |
Eif ool ojHP 0| RAPSCCPSax |PSCWIDTHE T | L | € |PTBIN] PTEXT | R |[RATSCFT/CPSax| 0 | o [150)

judojofojoJvefvwlve|ve|we[vw]ve[vefve[ve|vp|vefve]ve[ve|ve|vp]ve[ve|ve|veve{ve]vp|

- main corrections
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Results of comparison

After the all corrections the data from
platform and test vector on test stand are in
good agreement.
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DFEA2 Data Base Interface

Outline DFEA2 DB Interface
» Store DFEA2 information in Data Base

 Ability to access these data through WEB
 Facility to add/change/remove it

User Section Admin Section

Resulting Interface can be found at:

http://dzero.bu.edu/~dOctt/
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http://dzero.bu.edu/~d0ctt/
http://dzero.bu.edu/~d0ctt/

User Section: TR
-Search by DFEA2 serial# BEE,

tegory Al E’
Grouped Information T

Location

. 20000009 2005-04-0 EDF Boston Ui Test :
'CategOry view :;1:52::!5':"
. . . Fe Inspectio - Initialization Ll
*Preview in separate window Fofror = LY0S e
Initializati| - Data Integrity ble

Lirk Test - Bert

. . |- Link
Tests history Data nte - Forp

Bert Test data is not availakle

*Device reg ister Link Test data iz not available
2005-05-00 UF-C22 C23, 022 angd US-C8, 09, 05 are shorted tagethey

ilzkle

*Bad board h|gh||ght 20000002 2005-04-0 EDF Boston University

nepection Test data iz not availakle

20000009 110, EDF Boston UﬁiVEI’SitY Up Test data iz not availakle

ition Test data iz not available
=t data iz not availakle
edrity Test data iz nat availakle

: ; : =t data iz not available
Inspection Test data is not available b el

FPower UD Test data 15 not available tinitial test, bat recovered by itselffater.
Initialization Test data is not available R
Link Test data is not available University
Data Integrity Test data is not available

e = ion Test data is not available
Ber g / Up Test data is naot availsble
Link cUU-Uin-2 4 I btion Test data iz not available
- - =t data iz not available

o new ud firmware added and checked eqrity Test data is not availakle

Umounted transmitters, transmifters work since passed link =t data iz not available
¢ passed mes listtest for 2000 cyeles proper lighting and
connectors solderad, fronf pans! mounted, tested okay

Lenitters, trapsmitters work since passed ink test for 10 cyeles.
b and initialization. passed mes st test foy 2000 cycles,
bidared, frobt pahel moupted, tested akay

, : (Prepared by Samvel Khalatian)
Norik Khalatyan, Reviewrofthe L1 CTT, July 29,

BU/Eermilab 20]0)5) 20)




| User Section

Admin Section:

[Users | DFEAZ | Logout

*Security AEEA
*DFEA2 management interface: serial#| 20000004 [ [ search |

| Add device
°
Add/Remove 000000, - T
200 | EDF Boston Univer sity _ Edit

*Modify existing information

FIMA, Inzpection Test data is not availakle
*Add notes Povwer Lip Test dat is nct available
Initialization Test data iz not available
Link Test data iz not available

*Users management: Dta Integrity Test data is not avsilable

Bert

+Add/Remove " i

Edit user profile

0000-00-00|  [EDF Boston University
Current Location 0000-00-00
Prewvious Location [ 0000-00-00 iEIEIEIEI-EIEI-EID I
& Inaspection [2005-07-25 amiezon
Power L 2005-07-25 [ Hamiezon
Initialization 2008-07-25 | Uamiesat
Link 2005-07-25 ( Mamieson
Data Integrity 2005-07-26 | Wamiezon
pigeparsioei “Remove |l b Bert 2005-07-25| [Manica
ange Paszword | Rernove Link I2DDE.D?.25 Monica

Bad Board

| User Section

[Uzers | DFEAZ | LogOut |

Add User

Change Password | Rermove

arige Password | Remove .|:|?'.25| |E\.-ent

|—| ange Password | Remove

Feacal Add

vords DO MOT MATCH

(Prepared by Samvel Khalatian)
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DFEAZ Firmware Generation

Test Generation of DFEA2 firmware were performed on cartman-

clued0.fnal.gov which is dual Intel® Xeon™ CPU 2.4 GHz processor machine

Preliminary Results

# of Chips | # of Sectors | Time taken
(hours)
1 Z: 2
2 1 4
4 2 3

320 CPU hours are needed to generate all 80 sectors (2 chips per sector)
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